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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
multilayered structure which has less reflection boundary 
surfaces and has a simple arrangement. 
SOLUTION: An optical multilayered structure 1 has an 
arrangement where a first transparent layer 1 1 brought 
into contact with a substrate 10 used as an incidence 
medium, a gap part 12 which has a size allowing the 
occurrence of an interference phenomenon of light and 
can change the size, a second layer 13 being absorbent 
of light, and a third layer 14 being absorbent of light are 
arranged on the substrate 10 in order, and the optical 
multilayered structure modulates incident light from the 
substrate 10 side. They are set so as to satisfy formula 
(5) where nS and n1 are refractive indexes of the 

substrate 10 and the first layer 1 1 , respectively, and N2 (=n2-i k2, n2 is the refractive index, 
k2 is the attenuation coefficient, and i is the imaginary unit) and N3 (=n3-i k3, n3 is the 
refractive index, k3 is the attenuation coefficient, and i is the imaginary unit) are complex 
indexes of refraction of the second layer and the third layer, respectively. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The optical multilayer-structure object characterized by modulating the light which has the 
structure which arranged the 3rd layer which has the gap section with the magnitude strange good, the 
2nd layer, and the absorption of light while having the 1st transparent layer and the magnitude which 
can start the interference phenomenon of light in one field of the substrate which serves as an incidence 
medium, and carried out incidence from said substrate side. 

[Claim 2] The optical multilayer-structure object according to claim 1 characterized by arranging said 
1st layer, said gap section, said 2nd layer, and said 3rd layer in one field of said substrate in this order. 
[Claim 3] The optical multilayer-structure object according to claim 1 characterized by said substrate 
consisting of a transparent material. 

[Claim 4] The optical multilayer-structure object according to claim 1 characterized by said 2nd layer 
consisting of an ingredient with the absorption of light. 

[Claim 5] The optical multilayer-structure object according to claim 1 with which said 3rd layer is 
characterized by having the thickness of extent which does not penetrate light. 
[Claim 6] The complex index of refraction of nl and said 2nd layer for the refractive index of nS and 
said 1st layer N2 (for a refractive index and k2, an extinction coefficient and i are [ =n2-i-k2 and n2 ] an 
imaginary unit), [ the refractive index of said substrate ] [Equation 1] which fills the relation of a degree 
type (1) when complex index of refraction of said 3rd layer is set to N3 (an extinction coefficient and i 
are [ =n3-i-k3 and n3 ] an imaginary unit for a refractive index and k3) 

{(^I^)V(^J}x{(^^)W-(^) ! } S 0 (1) 

The optical multilayer-structure object according to claim 1 characterized by things. 

[Claim 7] The optical multilayer-structure object according to claim 1 characterized by making the 

optical property of said 2nd layer equal to the optical property of said 3rd layer, and omitting said 2nd 

layer. 

[Claim 8] The optical multilayer-structure object according to claim 1 characterized by changing the 
amount of the reflection of light which carried out incidence by having the driving means to which the 
optical magnitude of said gap section is changed, and changing the magnitude of said gap section by 
said driving means, transparency, or absorption. 

[Claim 9] The optical multilayer-structure object according to claim 8 characterized by changing binary- 
wise or continuously the amount of reflection of incident light, transparency, or absorption by said 
driving means by changing the optical magnitude of said gap section binary-wise or continuously 
between lambda/lambda/4 of odd times, and even times 4 (0 being included). 

[Claim 10] The optical multilayer-structure object according to claim 1 with which optical thickness of 
said 1st layer is characterized by being below lambda/4 (lambda being the design wavelength of incident 
light). 

[Claim 1 1] At least one of said 1st layer, said 2nd layer, and said 3rd layers is the optical multilayer- 
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structure object according to claim 1 characterized by being the compound layer constituted by two or 
more layers from which an optical property differs mutually. 

[Claim 12] Either [ at least ] said substrate or said 1st layer either [ of said 2nd layer and said 3rd layer/ 
at least ] is the optical multilayer-structure object according to claim 8 to which it is characterized by 
being that to which the optical magnitude of said gap section is changed at least at a part including the 
transparence electric conduction film according to the electrostatic force which generated said driving 
means by impression of the electrical potential difference to said transparence electric conduction film. 
[Claim 13] Said transparence electric conduction film is ITO and Sn02. And optical multilayer-structure 
object according to claim 12 characterized by consisting of either of the ZnO(s). 
[Claim 14] The optical multilayer-structure object according to claim 1 characterized by said substrate 
consisting of silicon oxide, glass, or the plastics. 

[Claim 15] The optical multilayer-structure object according to claim 1 characterized by said 1st layer 
consisting of either an oxide or the nitrides. 

[Claim 16] The optical multilayer-structure object according to claim 15 characterized by said 1st layer 
consisting of either among silicon nitride, alumimium nitride, titanium oxide, niobium oxide, and 
tantalum oxide. 

[Claim 17] The optical multilayer-structure object according to claim 1 characterized by said 2nd layer 
consisting of either among a metal, metal oxide, a nitriding metal, carbide, and a semi-conductor. 
[Claim 18] The optical multilayer-structure object according to claim 1 characterized by said 3rd layer 
consisting of either among a metal, a gold oxide group, a nitriding metal, carbon (C), graphite, carbide, 
and a semi-conductor. 

[Claim 19] The optical multilayer-structure object according to claim 1 characterized by for said 
substrate consisting of either among silicon oxide, glass, and plastics, for said 1st layer consisting of 
titanium oxide, for said 2nd layer consisting of either among a tungsten, germanium, a tantalum, and 
titanium, and said 3rd layer consisting of carbon. 

[Claim 20] The optical multilayer-structure object according to claim 1 characterized by said substrate 
consisting of either among silicon oxide, glass, and plastics, said 1st layer consisting of titanium oxide, 
and omitting said 2nd layer and said 3rd layer consisting of silicon (Si). 

[Claim 21] Said gap section is an optical multilayer-structure object according to claim 1 characterized 
by being filled with air, the transparent gas, or the liquid. 

[Claim 22] Said gap section is an optical multilayer-structure object according to claim 1 characterized 
by being a vacua. 

[Claim 23] Said driving means is an optical multilayer-structure object according to claim 8 
characterized by being that to which the optical magnitude of said gap section is changed using 
magnetism. 

[Claim 24] While having the 1st transparent layer and the magnitude which can start the interference 
phenomenon of light in one field of the substrate which serves as an incidence medium, the gap section 
with the magnitude strange good, The optical switching element characterized by having the optical 
multilayer-structure object which modulates the light which has the structure which arranged the 3rd 
layer with the 2nd layer and the absorption of light, and carried out incidence from said substrate side, 
and a driving means for changing the optical magnitude of said gap section. 
[Claim 25] It is the image display device which displays a two-dimensional image on two or more 
optical switching elements arranged by-dimensional [ 1 ] or two-dimensional by irradiating light. The 
1st layer with said optical switching element transparent to one field of the substrate which serves as an 
incidence medium, The optical multilayer-structure object which modulates the light which has the 
structure which arranged the 3rd layer with the gap section with the magnitude strange good, the 2nd 
layer, and the absorption of light while having the magnitude which can start the interference 
phenomenon of light, and carried out incidence from said substrate side, The image display device 
characterized by having a driving means for changing the optical magnitude of said gap section. 
[Claim 26] The image display device according to claim 25 characterized by having an antireflection 
film in the field of another side of said substrate. 
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[Claim 27] The image display device according to claim 25 characterized by having a color filter in the 
field of another side of said substrate. 



[Translation done.] 
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[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view showing a configuration in case the gap section of the optical 
multilayer-structure object concerning the gestalt of 1 operation of this invention is M lambda/4. n 
[Drawing 2] It is a sectional view showing a configuration in case the gap section of the optical 
multilayer-structure object shown in drawing 1 is "0." 

[Drawing 3] Drawing 1 is the sectional view shown by the reverse order, expressing with a dotted line 
the substrate which is an incidence medium about the optical multilayer-structure object shown in 
drawing 1 , and using the 3rd layer as the lowest layer by using the 1 st layer into the maximum upper 
layer. 

[Drawing 4] Drawin g^ is the sectional view shown by the reverse order, expressing with a dotted line 
the substrate which is an incidence medium about the optical multilayer-structure object shown in 
drawing 2 , and using the 3rd layer as the lowest layer by using the 1st layer into the maximum upper 
layer. 

prawing 5] On an optical admittance diagram, it is nl. The 1st transparent layer with a refractive index 
is the point of (nS and 0) on a diagram, (optical admittance of a substrate) It is drawing showing the 
locus along which it passes. 

prawing 6] It is drawing showing the modification of the optical multilayer-structure object of drawing 

[Drawing 7] It sets on the optical multilayer-structure object shown in drawing 1 , and they are Si02 and 
the 1st layer about a substrate Ti02 It is drawing doubling and showing the optical admittance diagram 
of the 1st layer at the time of forming, and the optical admittance of the various ingredients of**. 
[Drawing 8] It is drawing which expresses [ example / of a configuration / which was shown in Table 1 ] 
the reflection property of low reflex time about each at the time of changing the thickness of the carbon 
layer of the 3rd layer 1 OOnm, 300nm, and when thick enough. 

[Drawing 9] It is drawing showing the reflection property of the example of a configuration shown in 
Table 1. 

[Drawing 10] It is drawing showing the optical admittance of low reflex time of the example of drawing 

[Drawing 11] It is drawing showing the optical admittance of high reflex time of the example of drawing 

[Drawing 12] It is drawing showing the reflection property of the example of a configuration shown in 
Table 2. 

{Drawing 13] It is a sectional view for explaining the drive approach by static electricity of an optical 
multilayer-structure object. 

[Drawing 14] It is a sectional view for explaining other drive approaches by static electricity of an 
optical multilayer- structure object. 

[Drawing 15] It is a sectional view for explaining the drive approach of further others by static 
electricity of an optical multilayer-structure object. 
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[Drawing 16] It is a sectional view for explaining the drive approach by the MAG of an optical 
multilayer-structure object. 

[Drawing 17] It is drawing showing the configuration of an example of an optical switching device. 

[Drawing 18] It is drawing showing the configuration of an example of a display. 

[Drawing 19] It is drawing showing other examples of a display. 

[Drawing 20] It is the block diagram of a paper-like display. 

[Drawing 21] It is drawing showing the example of further others of a display. 

[Description of Notations] 

1 [ - The gap section, 13 / - The 2nd layer, 14 / - The 2nd layer, 100 / - Optical switching device ] - 
An optical multilayer-structure object, 10,1 10 ~ A substrate, 1 1 - The 1st layer, 12,1 12 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical switching element and image display device 
using the optical multilayer-structure object which has the function to make incident light 
yj^trafe this optical multilayer-structure object. 

[0002] 

[Description of the Prior Art] In recent years, the importance of the display as a display device of image 
information is increasing, and development of the optical switching element (light valve) which operates 
at high speed is further demanded as components, such as optical communication, an optical memory 
unit, and an optical printer, as a component for this display. Conventionally, there are a thing using 
liquid crystal as this kind of a component, a thing (trademark of DMD;Digtal Micro Miror Device, a 
digital micro mirror device, and Texas Instruments, Inc.) using a micro mirror, a thing (GLV: Grating 
Light Valve, a grating light valve, product made from SLM (silicon light machine)) using a diffraction 
grating, etc. 

[0003] GLV is MEMS (Micro Electro Mechanical Systems) about a diffraction grating. It produced with 
structure and the high-speed light switching element for 10ns is realized by electrostatic force. DMD 
switches by similarly moving a mirror with MEMS structure. Although the display of a projector etc. is 
realizable using these devices, since the working speed is slow, liquid crystal and DMD must consider 
as two-dimensional array, in order to realize a display as a light valve, and become complicated 
[ structure ]. On the other hand, since GLV is a high-speed drive mold, a projection display is realizable 
by scanning a one dimensional array. 

[0004] However, since GLV is diffraction-grating structure, to 1 pixel, six components are made or it 
has complexity, like there is the need of summarizing the diffracted light which appeared in the 2-way to 
one by a certain optical system. 

[0005] Some which were indicated by the United States patent official report No. 5,589,974 and the 
United States patent official report No. 5,500,761 are realizable with an easy configuration. This light 
valve sandwiches the gap section (gap layer) on a substrate (refractive index nS), and has the structure in 
which the refractive index prepared the thin film of the translucency of rootnS. With this component, a 
thin film is driven using electrostatic force, said a -lightwave signal is penetrated or reflected by changing 
the distance between a substrate and a thin film, i.e., the magnitude of the gap section. Here, the 
refractive index of a thin film is the refractive index nS of a substrate. It receives and is rootnS. It has 
become and it is supposed by filling such relation that light modulation of high contrast can be 
performed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, at the component of the above configurations, it is 
the refractive index nS of a substrate. If it is not big values, such as M 4 M , there is a problem that it is 
unrealizable in a light field. That is, although ingredients, such as silicon nitride (Si3 N4) (refractive 
index n= 2.0), are desirable when it considers that it is the structure as a translucency thin film, it is set 
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to refractive-index nS =4 of a substrate in that case. In a light field, the alternative of such an ingredient 
is narrow. On wavelength for a communication link, such as infrared radiation, it is realizable by using 
germanium (germanium), (n= 4), silicon (Si) (n**4), etc. 

[0007] Then, the same applicant as these people proposed the optical switching element and image 
display device using the optical multilayer-structure object which has the structure which arranged the 
gap section with the magnitude strange good, and the 2nd layer on the substrate previously while having 
the 1 st layer with the absorption of light, and the magnitude which can start the interference 
phenomenon of light, and this (2000 to application-for-patent 219599 specification). The optical 
multilayer-structure object of this proposal is the thing of a configuration of having arranged the 1st 
layer, gap section, and 2nd layer with the absorption of light in this order on the substrate. With this 
optical multilayer-structure object, the complex index of refraction of a substrate Moreover, NS (for a 
refractive index and kS, an extinction coefficient and i are [ =nS-i-kS and nS ] an imaginary unit), When 
the refractive index of n2 and an incidence medium is set [ the complex index of refraction of the 1st 
layer ] to 1.0 for the refractive index of Nl (a refractive index and kl are an extinction coefficient for 
=nl-i-kl and nl), and the 2nd layer, it is constituted so that the relation of a degree type (2) may be 
filled. 
;0008] 
Equation 2] 

.(„,-n ! itl|*..( J idJ} J< {^n£ ± l^..(^J} <0 (2) 

[0009] According to the optical multilayer-structure object of the above-mentioned proposal, an optical 
switching element is theoretically realizable with simple structure possible [ sufficient high-speed 
response to constitute a two-dimensional image display device ]. Furthermore, since reflection and 
absorption of light can be changed, unnecessary light which poses a problem when realizing an image 
display device can be processed very easily. Therefore, this optical switching element can be used 
suitable for the image display device of accepting-reality / reflective mold. 

[0010] By the way, the optical multilayer-structure object of the above-mentioned proposal becomes 
jin^gul^ to ^ is the opposite side) 

of an optical multilayer-structure object. Therefore, when it constitutes an optical switching element 
thru/or an image display device using this optical multilayer-structure object, in order to protect and * 
£lose the ^W^^^^grrS^Gture object formed on the substrate, a transparent thing must be used as 
^^S^^^^^^fe^^^d ^t the 2nd* layer side of an optical multilay^r^tm In the case 

of color display, a color filter etc. is formed in this transparent addition substrate. However, since a 
reflective interface increases by arranging a transparent addition substrate, reflection by those interfaces 
poses a problem and there is a possibility that the cure of equipping with an antireflection film may be 
needed. 

[001 1] This invention was made in view of this trouble, and the purpose has a reflective interface in 
offering the optical switching element and image display device using an optical multilayer-structure 
object and this of a few and simple configuration. 

[0012] The optical multilayer-structure object by this invention has the structure to which the magnitude 
arranged the 3rd good layer with the strange gap section, the 2nd layer, and the absorption of light in it 
while having the 1st transparent layer and the magnitude which can start the interference phenomenon of 
light in one field of the substrate which serves as an incidence medium, and modulates the light which 
carried out incidence from the substrate side. 

[0013] With the optical multilayer-structure object by this invention, the refractive index of nS and the 
1st layer for the refractive index of a substrate nl, The complex index of refraction of the 2nd layer N2 
(for a refractive index and k2, an extinction coefficient and i are [ =n2-i-k2 and n2 ] an imaginary unit), 
When complex index of refraction of the 3rd layer is set to N3 (an extinction coefficient and i are [ =n3- 
i-k3 and n3 ] an imaginary unit for a refractive index and k3), it is desirable to fill the relation of a 
degree type (3). 
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[0014] 
[Equation 3] 

[0015] The optical switching element by this invention to one field of the substrate which serves as an 
incidence medium The optical multilayer-sjructure object which modulates the light which has the 
structure which arranged tM^MMy&t with the gap section with the magnitude strange good, the 2nd 
layer, and the absorption of light while having the 1st transparent layer and the magnitude which can 
start the interference phenomenon of light, and carried out incidence from the substrate side, It has a 
driving means for changing the optical magnitude of the gap section. 

[0016] The image display device by this invention is what displays a two-dimensional image on two or 
more optical switching elements arranged by-dimensional [ 1 ] or two-dimensional by irradiating light. 
The 1st layer with an optical switching element transparent to one field of the substrate which serves as 
an incidence medium, The optical multilayer-structure object which modulates the light which has the 
structure which arranged the 3rd layer with the gap section with the magnitude strange good, the 2nd 
layer, and the absorption of light while having the magnitude which can start the interference 
phenomenon of light, and carried out incidence from the substrate side, It has a driving means for 
changing the optical magnitude of the gap section. 

[0017] With the optical multilayer-structure object by this invention, if incidence of the light is carried 
out from a substrate side and the optical magnitude of the gap section is changed binary-wise or 
continuously between "lambda/4" (lambda is the design wavelength of incident light) of odd times, and 
even times "lambda/4" (0 is included), it will change binary-wise [ the amount of reflection of incident 
light, transparency or absorption ], or continuously. 

[0018] In the optical switching element by this invention, switching operation is made to incident light 

by carrying out incidence of the light from a substrate side, and changing the optical magnitude of the 

gap section of an optical multilayer-structure object by the driving means. 

[0019] In the image display device by this invention, a two-dimensional image is displayed by 

irradiating light from a substrate side to two or more optical switching elements of this invention 

arranged by-dimensional [ 1 ] or two-dimensional. 

[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to a drawing. 

[0021] Drawing 1 and drawing 2 express the fundamental configuration of the optical multilayer- 
structure object 1 concerning the gestalt of 1 operation of this invention. The below-mentioned gap 
section [ in / in drawing 1 / the optical multilayer-structure object 1 ] 12 exists, and there are not a 
condition of high reflex time and drawing 2 of the 12 gap section of the optical multilayer-structure 
object 1, and they show the condition of low reflex time, respectively. In addition, this optical 
multilayer-structure object 1 is specifically used as an optical switching element, and can constitute an 
image display device by arranging two or more these optical switching elements to-dimensional [ 1 ] or 
two-dimensional. 

[0022] This optical multilayer-structure object 1 to one field of the substrate 10 which serves as an 
incidence medium Touch the gap section 12 to which that magnitude can be changed while having the 
1st transparent layer 1 1 and the magnitude which can start the interference phenomenon of light which 
touches this substrate 10, the 1st layer 1 1 and the 2nd layer 13 formed in the opposite side on both sides 
of the gap section 12, and the 2nd layer 13. The 3rd layer 14 with the absorption of light arranges and 
consists of this order. 

[0023] A substrate 10 is good also as what serves as the incidence medium of the light which carries out 
incidence to the 1st layer 1 1, for example, consists of transparent materials, such as silicon oxide (Si02), 
glass, and plastics. 

[0024] The 1st layer 1 1 is what consists of transparent materials, such as an oxide ingredient or a nitride 
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ingredient. For example, titanium oxide (Ti02) (nl =2.4), silicon nitride (Si3N4) (nl =2.0), It is formed 
of alumimium nitride (A1N) (nl =2.16), niobium oxide (Nb 205) (nl =2.2), tantalum oxide (Ta 205) 
(n 1=2.1), etc. 

[0025] The optical thickness nl of the 1st layer 1 1, and dl It has become below "lambda/4" (lambda is 
the design wavelength of incident light). The reason is mentioned later. 

[0026] By the below-mentioned driving means, the gap section 12 is set up so that the optical magnitude 
(spacing of the 1st layer 1 1 and the 2nd layer 13) may be adjustable. As long as the medium with which 
the gap section 12 is fill uped is transparent, a gas or a liquid is sufficient as it. As a gas, water (nD 
=1.333), silicone oil (nD =1.4-1.7), ethyl alcohol (nD =1.3618), a glycerol (nD =1.4730), diiodomethane 
(nD =1.737), etc. are mentioned, for example as liquids, such as air (refractive-index nD =1.0 to a 
sodium D line (589.3nm)), and nitrogen (N2) (nD =1 .0). In addition, the gap section 12 can also be 
made into a vacua. The gap section 12 is filled up with air with the gestalt of this operation. 
[0027] The optical magnitude of the gap section 12 changes binary-wise or continuously between 
"lambda/4 of odd times", and "lambda/4 of even times (0 is included)." It changes binary-wise [ the 
amount of reflection of incident light transparency, or absorption ] by this, or continuously. In addition, 
since it can complement with the thickness of other layers, or change of some of refractive indexes like 
the case of the thickness of the 1st layer 1 1 of the above, and the 2nd layer 13 even if it shifts from 
lambda/4 of multiples somewhat, also in "being lambda/4 mostly", it shall be contained in "lambda/4" of 
expressions. 

[0028] In addition, even if "lambda/4" of the notations in this specification is not "lambda/4" strictly, the 
value of these near is sufficient as it. This is because the optical thickness of one layer makes thin the 
layer of the part and another side which became thick and can complement it from lambda/4, and even 
when a refractive index shifts from the below-mentioned formula (4) somewhat, it is because it may be 
able to adjust by thickness. Therefore, also in "being lambda/4 mostly", it shall be contained in 
"lambda/4" of expressions in this specification. 

[0029] The 2nd layer 13 is good also as what consists of an ingredient with the absorption of light, such 
as semi-conductors, such as nitriding metals, such as metals, such as a tungsten (W), a tantalum (Ta), 
and titanium (Ti), and titanium nitride (TiN), or germanium (germanium). In addition, the example of an 
ingredient of the 2nd layer 13 is explained later using drawing 7 . 

[0030] The 3rd layer 14 is good ailS6 ^ what consists of aft ingredient with the absorption of light, such 
as semi-conductors, such as carbide, such as nitriding metals, such as gold oxide groups, such as 
chromic oxide (CrO), and titanium nitride (TiN), carbon (C), graphite (graphite), and silicon carbide 
(SiC), or silicon (Si). In addition, the example of an ingredient of the 3rd layer 14 is explained later 
- lismg' drawing 7 . " 

[003 1 ] As for the 3rd layer 1 4, it is desirable to have the thickness of extent whieh does not penetrate 
light. It is because a possibility that incident light may be absorbed by the 3rd layer 14 in low reflex 
time, and the stray light etc. may occur is lost. 

[0032] Although the 1st layer 1 1, 2nd layer 13, and 3rd layer 14 are good also as a compound layer 
which consisted of two or more layers from which an optical property differs mutually, they shall have a 
property equivalent to the case where the compound optical property in a compound layer is a 
monolayer in this case. 

[0033] Next, with reference to drawing 3 , drawing 4 , and drawing 5 , the conditions which the optical 
constant of each class described above in order to realize the above optical multilayer-structure objects 1 
should fulfill are explained. Although they express the optical multilayer-structure object 1 shown in 
drawing 1 and drawing 2 , in order to give explanation intelligible, drawing 3 and drawing 4 which are 
used in the following explanation express with a dotted line the substrate 10 which is an incidence 
medium, use as the lowest layer the 3rd layer 14 which has the maximum upper layer and the absorption 
of light in the 1st transparent layer 1 1 , and indicate it to be drawing 1 and drawing 2 by the reverse 
order. 

[0034] It is nS as the gestalt of this operation showed to drawing 3 and drawing 4 . The transparent 
substrate 10 with a refractive index is an incidence medium, and it is nl. The 1st transparent layer 1 1 
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equivalence) of a ubstrate 10 Tt ca^uh r/w f ° ^T' 0 ° PtlCal admittan <* (nS and 

^t? = !• and 6,a " of x °" * « »T? 2 S)-""^ of y(air) 

radii a of drawfagji . Su^sLX oDticaSton^ / , ' ^ imagina ^ ""i 1 inside «"* 
exunction^otfHdent andTJe f ^TSIh t^T y = C ° mP CX mdeX of refaction N2 G» 
the ingredient of the 2nd lav« 13 ^ ] TtT^T 5, f ° r a re&ac,ive index &)) of 

13 Sinee it is located in ftSZ^X^^J^^SS^^^ 2 " d H- 
optical admittance y32 of the 3rd layer 14 and the 2nd l»v„ l ? , u 7 " " ' the synthetic 

tne 1st layer 1 1. The synthetic optical admittance of the 3rd layer 14 the 2nd laver 1 1 nn H a. i!» i 
11 moves along with the radii a of the 1st layer 1 1 from this ^section t£ efo" n 
admittance of the 1st layer 11, the 2nd layer 12, and the 3rd layer 14 can decide tte'tStoSrftte?^ 
mo?7 U° b6COme f he ,° PtiCal admittance ("S and equivalence) of a substrate 10 * 
™I ^1' admittance y 3 of 3rd la yer H Optical admittance y2 of the 2nd layer 13 If it is 

£ Mat a^TT^^h^ ^ r ^ SidCS ° f thC ^ 3 d£pend ^ on * e optica! propel of 
toe 1st layer 1 1, the combination of thickness from which the reflection factor to design wavelength is 

outside LTufficSnt PtlCal admittanCe y3 ° f ^ 3fd ^ 14 ™ e inside of Radii a is sufficieSd an 
[0038] The relation of the optical constant of the 3rd layer 14 and the 2nd layer 13 for fulfilline these 

ZtZT ,T CS ^ ^ (4X H ° WeVer ' ±e Synthetic °P tical admittance of the 3rd layer 14 

Ae 2nd layer 3, and the 1st layer 1 1 ,s nS by arranging an ingredient with another optical constant very 
thinly. Since it may come back, also when a formula (4) does not need to be filled completely what is 
lecessary is just in the condition of filling a formula (4) mostly from a certain thing. 

Equation 4] 




[0040] It sets to drawin g^ and is the optical thickness nl of the 1st layer 1 1, and dl . When the radii a of 
the 1st layer 1 1 which left (nS and 0) serve as a semicircle exactly (nl 2 / nS on a real axis), it becomes 
lambda/4" (lambda is the design wavelength of incident light). Since it is in the middle of the 
semicircle, it is the optical thickness nl of the 1st layer 1 1, and dl that the synthetic optical admittance 
y32 of the 3rd layer 14 and the 2nd layer 13 crosses the radii a of the 1st layer 1 1. It will be below 
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"lambda/4.' 1 

[0041] As shown in drawin g^ , when there is the gap section 12 on the other hand, the synthetic optical 
admittance of the 1st layer 1 1, the gap section 12, the 2nd layer 13, and the 3rd layer 14 is the refractive 
index nS of a substrate 10. It does not come back but becomes high reflection. 
[0042] That is, with this optical multilayer-structure object 1, when spacing of the gap section 12 
between the 1st layer 1 1 and the 2nd layer 13 is "0", it becomes an antireflection film, and that spacing 
serves as reflective film mostly optically to design wavelength at the time of lambda/4. That is, the 
optical switching element which can change a reflection factor like the after-mentioned "0" and more 
than "70%" is realizable by making spacing adjustable between "0" and "lambda/4." In order to make 
magnitude of the gap section 12 adjustable, the approach of driving with static electricity at least at a 
part including transparence electric conduction film, such as ITO (Indium-Tin Oxide) (n= 2.0), in either 
[ at least ] a substrate 10 or the 1st layer 1 1 either [ of the 2nd layer 13 and the 3rd layer 14 / at least ] 
can be considered. The transparence electric conduction film may consist of tin oxide (Sn02) (n= 2.0) 
besides ITO, and a zinc oxide (ZnO) (n= 2.0). 

[0043] By the way, in the above-mentioned formula (4), an equal sign hits, when the optical property of 
the 2nd layer 13 is equal to the optical property of the 3rd layer 14 (i.e., as shown in drawing 6 when the 
2nd layer 13 is omitted in drawing 3 ). At the optical admittance diagram of drawing 5 , it is the optical 
admittance y3 of the 3rd layer 14. It corresponds, when it is on the radii a of the 1st layer 11. 
[0044] As a combination of the ingredient of such an optical multilayer-structure object, the degree of 
freedom of the selection is [ that what is necessary is just to satisfy the above constraint ] large, drawing 
7 - a substrate 10 - Si02 and the 1st layer 1 1 — Ti02 it is — the optical admittance (complex index of 
refraction and equivalence) of the various ingredients which can be used as the curve a showing the 
optical admittance diagram of the 1st layer 1 1 of a case (equivalent to the radii a of drawing 5 ), the 2nd 
layer 13, and the 3rd layer 14 is doubled and shown. If the ingredient inside the curve (semicircle) a of 
drawing 7 and an outside ingredient are combined, the design which realizes an above-mentioned optical 
multilayer-structure object will be found. Table 1 expresses the example. In addition, the optical 
property in Table 1 is Palik. The reference value is used (E. D.Palik, Handbook of Optical Constants of 
Solids, and Academic Press). 



[0045] 
Table 1] 






n (550nm) 


k (550nm) 


&W- (nm) 




c 


1.84 


0.443 


3ooei± 




w 


3.24 


2.49 


10.3 


mmt- 




1 


0 


0/138 




Ti0 2 


2.40 


0 


50.2 


mm 


Si0 2 


1.46 


0 


N/A 



[0046] Here, it is Ti02 as a quartz watch (Si02) and the 1st layer 1 1 as a substrate 10. As a layer and the 
gap section 12, the tungsten layer was used as an air space (n= 1.00) and the 2nd layer 13, and the 
carbon layer was used as the 3rd layer 14. Although the 3rd layer 14 which consists of a carbon layer 
has the thickness of extent which does not penetrate light as mentioned above, it is set to 300nm or more 
here. The reason is that 300nm of thickness showed the reflection property almost comparable as the 
case of being thick enough as shown in drawing 8 , when the thickness of the carbon layer of the 3rd 
layer 14 investigates the reflection property of low reflex time about lOOnm, 300nm, and each in the 
case of being thick enough. In addition, in curvilinear 8 A, in the case of lOOnm of thickness, in drawin g 
8 , curvilinear 8B expresses the case of 300nm of thickness, and the case where curvilinear 8C has 
thickness thick enough. 

[0047] Drawing 9 is such a configuration and expresses the result of having carried out simulation of the 
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relation between the wavelength (design wavelength of 550nm) of incident light, and a reflection factor. 
Here, as for curvilinear 9A, "0" (low reflection side) and curvilinear 9B express [ the optical thickness of 
the gap section 12 (air space) ] the property in case optical thickness is n lambda/4" (138nm) (high 
reflection side), respectively. In low reflex time, high reflex time shows 73% of reflection property 0% 
on the design wavelength of 550nm so that drawing 9 may show. Moreover, as for drawing 10 , it turns 
out that the synthetic optical admittance diagram of low reflex time is shown, and synthetic optical 
admittance has resulted in 1 .46 (refractive index of a substrate 10). On the other hand, drawing 1 1 does 
not show the synthetic optical admittance diagram of high reflex time, and synthetic optical admittance 
has not resulted in the refractive index of a substrate 10. 

[0048] In addition, as an ingredient of the 2nd layer 13, even if it uses germanium, a tantalum, titanium, 
etc. instead of a tungsten, an equivalent property can be acquired, so that the optical admittance 
(complex index of refraction and equivalence) of the various ingredients shown in drawing 7 may show. 
Moreover, glass or plastics is sufficient as a substrate 1 0. 

[0049] Table 2 shows an example of a configuration (refer to drawing 6 ) of having made it equal to the 
optical property of the 3rd layer 14 in the above-mentioned formula (4) in the case of the equal sign (i.e., 
the optical property of the 2nd layer 1 3), and having omitted the 2nd layer 13. 
[0050] 



[Table 2] 







n (550nm) 


k (550nm) 


(nm) 




Si 


4.04 


0.1 


300^Jb 






N/A 


N/A 


N/A 


rmm 




1 


0 


0/138 


m<om 


Ti0 2 


2.40 


0 


59.0 




Si0 2 


1.46 


0 


N/A 



[0051] Here, it is Ti02 as a quartz watch (Si02) and the 1st layer 1 1 as a substrate 10. Although it is the 
same as that of the example of Table 1 to have used the air space (n= 1.00) as a layer and the gap section 
12, the 2nd layer 13 is omitted and the silicon (Si) crystal is used as the 3rd layer 14. The optical 
admittance (complex index of refraction and equivalence) of a silicon crystal is Ti02 mostly so that 
drawing 7 may show. It is on the optical admittance curve a of the 1st layer 1 1 which consists of a layer. 
[0052] Drawing 12 is the configuration shown in Table 2, and expresses the result of having carried out 
simulation of the relation between the wavelength (design wavelength of 550nm) of incident light, and a 
reflection factor. Here, as for curvilinear 12 A, "0" (low reflection side) and curvilinear 12B express [ the 
optical thickness of the gap section 12 (air space) ] the property in case optical thickness is 
"lambda/4 M (138nm) (high reflection side), respectively. In low reflex time, high reflex time shows 76% 
of reflection property 0.2% on the design wavelength of 550nm so that drawing 12 may show. 
[0053] The optical multilayer-structure object 1 of the gestalt of this operation carries out incidence of 
the light from a substrate 10 side, and is about the optical magnitude of the gap section 12 between 
lambda/lambda/4 of odd times, and even times 4 (0 is included) (for example, between "lambda/4" and 
"0"). By making it change binary-wise or continuously, the amount of the reflection of light which 
carried out incidence, transparency, or absorption is changed. 

[0054] Thus, with the gestalt of this operation, since the modulation was applied to incident light from 
the substrate 10 side, substrate 10 the very thing can serve as the^ plate of ^ 

tjfeQ^ object 1 . Therefore, to a substrate 10 side (side in which light carries out 

incidence), it becomes unnecessary to arrange another transparence protective group plate, and there are 
few reflective interfaces and they end. When forming an image display device using this optical 
multilayer-structure object 1, it becomes unnecessary furthermore, to be able to make a color filter etc. 
directly to the field of another side of a substrate 10, and to prepare the transparence protective group 
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plate in which the color filter was formed, as another components. Moreover, since light does not carry 
out incidence of the protection member by the side?®#*ft#^ optical multilayer-structure 

object 1, it does not need to be a transparence substrate^^^^^iiigredient, for example, a cheap 
metal plate etc., is sufficient as it, and it may arrange what kind of thing. 

[0055] Moreover, also in light fields, such as 550 etc.nm, since the reflection factor of low reflex time 
can be made to 0 and the reflection factor of high reflex time can almost be made into 70% or more, 
about 1000 to 1 display of high contrast is realizable, for example. And since the configuration is easy, it 
is more easily [ than the complicated three-dimensional structures, such as diffraction-grating structures, 
such as GLV, and DMD, ] producible. Moreover, although GLV needs six grid-like ribbons for one 
pixel, since it ends with the gestalt of this operation one, a configuration is able to produce small simply, 
moreover, the successive range for moving part - at most - since it is "lambda/2", the high-speed 
response of level is attained for 10ns. Therefore, when using as a light valve of a display application, it 
can realize with the easy configuration of a one dimensional array like the after-mentioned. 
[0056] Furthermore, since the thing of the narrow-band transparency filter of the structure which 
sandwiched the gap section by the metal thin film or the reflecting layer, i.e., the Fabry-Perot type, is an 
essentially different thing, the optical multilayer-structure object 1 of the gestalt of this operation can 
make bandwidth of the low reflexogenic zone large. Therefore, it is possible to take the comparatively 
large margin of the thickness management at the time of manufacture, and the degree of freedom of a 
design increases. 

[0057] Moreover, with the gestalt of this operation, if the complex index of refraction of the 2nd layer 

13 and the 3rd layer 14 is a value with which are satisfied of some conditions, since it is good, the 

degree of freedom of selection of an ingredient will become large. Furthermore, since the 3rd layer 14 

has the thickness of extent which does not penetrate light, incident light is absorbed by the 3rd layer 14 

in low reflex time, and it is lost. [ of a fear of the stray light etc. occurring ] 

[0058] As mentioned above, by using the optical multilayer-structure object 1 of the gestalt of this 

operation, it is small at high speed and the optical switching element and image display device whose 

dependability moreover improved can be realized. About these details, it mentions later. 

[0059] The [drive approach] Next, the concrete means for changing the magnitude of the gap section 12 

in the above-mentioned optical multilayer-structure object 1 is explained. 

[0060] Drawing 13 shows the example which drives an optical multilayer-structure object with static 
electricity. This optical multilayer-structure object supports the 2nd layer 13 and 3rd layer 14 with the 
base material 15 which consists of silicon nitride (Si3 N4), and forms Electrodes 16b and 16b in the 
location which counters the electrodes 16a and 16a of this base material 15 while it forms the electrodes 
16a and 16a which become the both sides of the 1st layer 1 1 on the transparent substrate 10, for example 
from aluminum, respectively. 

[0061] With this optical multilayer-structure object, the optical thickness of the gap section 12 is 
changed to "lambda/4" in binary between "0" or between "lambda/4" and "lambda/2" with the 
electrostatic attraction produced in the potential difference by the electrical-potential-difference 
impression to Electrodes 16a and 16a and Electrodes 16b and 16b. of course, amounts, such as reflection 
of the light which the magnitude of the gap section 12 was changed continuously and carried out 
incidence in the range of a certain value by changing continuously the electrical-potential-difference 
impression to Electrodes 16a and 16a and Electrodes 16b and 16b, transparency, or absorption, - being 
continuous (an analog — like) - it can be made to change 

[0062] It is good also by the approach which, in addition to this, showed the optical multilayer-structure 
object to drawing 14 and drawing 1 5 as what is driven with static electricity, the 1st layer 1 1 top on the 
substrate 10 with the transparent optical multilayer-structure object 1 shown in drawing 14 - for 
example, ITO (Indium-Tin Oxide) from — while preparing becoming transparence electric conduction 
film 17a, the 2nd layer 13 and 3rd layer 14 are formed in the structure of cross linkage, and transparence 
electric conduction film 17b which consists of ITO as well as the external surface of this 2nd layer 13 
and the 3rd layer 14 is prepared. 

[0063] With this optical multilayer-structure object, the optical thickness of the gap section 12 can be 
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changed with the electrostatic attraction produced in the potential difference by electrical-potential- 
difference impression of a between [ transparence electric conduction film 17a and 17b ]. 
[0064] With the optical multilayer-structure object shown in drawing 15 , high refractive-index 
transparence electric conduction film, such as ITO, is arranged as the 1st layer 1 1 with conductivity 
instead of transparence electric conduction film 17a of the optical multilayer-structure object of drawing 

[0065] The approach the drive of an optical multilayer-structure object uses micro machines, such as a 
toggle mechanism besides such static electricity and a piezoelectric device, the approach using 
magnetism, the approach using a shape memory alloy, etc. are considered variously. Drawing 16 (A) 
and (B) show the mode driven using magnetism. A coil 41 is formed, while forming the magnetic layer 
40 which consists of magnetic materials, such as cobalt (Co) which has an aperture, on the 3rd layer 14 
with this optical multilayer-structure object ~ the lower part of a substrate 10 « electromagnetism ~ this 
electromagnetism -- by the change of turning on and off of a coil 41, spacing of the gap section 12 can 
be changed to "lambda/4" ( drawing 16 (A)) between "0" ( drawing 16 (B)), and, thereby, a reflection 
factor can be changed. 

[0066] [Optical switching device] Drawing 17 expresses the configuration of the optical switching 
device 100 which used the above-mentioned optical multilayer-structure object 1. The optical switching 
device 100 arranges the optical switching elements 100A-100D of plurality (drawing four pieces) in the 
shape of a single dimension array for example, on the substrate 110 which consists of glass. In addition, 
it is good also as a configuration arranged not only to one dimension but to two-dimensional. In this 
optical switching device 100, the one direction (the component array direction) of one field of a 
substrate 1 10 is met, for example, they are ITO film 1 1 1 A and Ti02. Film 1 1 IB is formed. This ITO 
film 1 1 1A and Ti02 Film 1 1 IB corresponds to the 1st layer 1 1 in the gestalt of the above-mentioned 
implementation. 

[0067] On the substrate 110, two or more tungsten (W) film 1 13 is arranged in the direction which 
intersects perpendicularly to ITO film 1 1 1 A and silicon nitride film 1 1 IB. The carbon (C) film 1 14 is 
arranged in the outside of the tungsten film 113. These tungstens film 1 13 and the carbon film 1 14 
correspond to the 2nd layer 13 and 3rd layer 14 of a gestalt of the above-mentioned implementation, 
respectively. Ti02 Between film 1 1 IB and the tungsten film 1 13, the gap section 1 12 from which the 
magnitude changes according to switching operation (turning on and off) is formed. The optical 
thickness of the gap section 112 changes, for example between "lambda/4" (138nm) and "0" to the 
wavelength (lambda= 550nm) of incident light. 

[0068] Optical switching elements 100A-100D change the optical thickness of the gap section 12 to 
"lambda/4" between "0" with the electrostatic attraction produced in the potential difference by the 
electrical-potential-difference impression to ITO film 1 1 1A and the tungsten film 1 13. By drawing 17 , 
the gap section 12 shows [ the gap section 12 ] the condition (namely, low reflective condition) of "0",' 
and optical switching elements 100B and 100D show [ optical switching elements 100 A and 100C ] 
"lambda/4" of conditions (namely, high reflective condition). In addition, the "driving means" of this 
invention is constituted by ITO film 1 1 1 A and the tungsten film 1 13, and electrical-potential-difference 
impression equipment (not shown). 

[0069] If ITO film 1 1 1A is grounded, potential is set to 0V in this optical switching device 100 and the 
electrical potential difference of +12V is impressed to the tungsten film 113 corresponding to the 2nd 
layer 13 Electrostatic attraction occurs between ITO film 1 1 1A and the tungsten film 1 13 according to 
the potential difference, in drawing 17 , the 1st layer and 2nd layer stick like optical switching elements 
100A and 100C, and the gap section 1 12 will be in the condition of "0." In this condition, it is incident 
light PI. The above-mentioned multilayer-structure object is penetrated and it is further absorbed by the 
carbon film 1 14 corresponding to the 3rd layer 14. 

[0070] Next, it is TaNX, if the transparence electric conduction film 106 by the side of the 2nd layer is 
grounded and potential is set to 0V. The electrostatic attraction between the film 102 and the ITO film 
106 is lost, in drawing 14 , between the 1st layer and the 2nd layer estranges like optical switching 
elements 100B and 100D, and the gap section 12 will be in "lambda/4" of conditions. In this condition, 
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it is incident light PI. It is reflected and is the reflected light P3. It becomes. 

[0071] Thus, with the gestalt of this operation, it sets to optical switching element 100A - 100D of each, 
and is incident light PI . The condition that there is no reflected light by changing the gap section to 
binary according to electrostatic force, and the reflected light P3 It can change to binary [ in the 
condition of generating ], and can take out. Of course, it is incident light PI by changing the magnitude 
of the gap section continuously as mentioned above. A condition without reflection to the reflected light 
P3 Changing to the condition of generating, continuously is also possible. 

[0072] Since the distance to which it must move by these optical switching elements 100A-100D for 
moving part is "lambda/2 (or lambda/4) n extent of incident light even if it is large, a speed of response is 
high-speed enough to about 10ns. Therefore, the light valve for a display is realizable with single 
dimension array structure. 

[0073] In addition, if two or more optical switching elements are assigned to 1 pixel with the gestalt of 
this operation, when performing the gradation display of image display as an image display device, not 
only the approach by time sharing but the gradation display by area is possible, since it can drive 
independently, respectively. 

[0074] [Image display device] Drawing 1 8 expresses the configuration of a projection display as an 
example of an image display device which used the above-mentioned optical switching device 100. 
Here, it is the reflected light P3 from optical switching elements 100A-100D. The example used for 
image display is explained. 

[0075] This projection display is equipped with the galvanomirror 204 and the projection screen 205 as 
the optical switching element arrays 201a, 201b, and 201c prepared corresponding to the light sources 
200a, 200b, and 200c which consist of laser of (Red R) green (G) (blue B) each color, and each light 
source, dichroic mirrors 202a, 202b, and 202c, the projection lens 203, and a 1 shaft scanner. In 
addition, the three primary colors are good also as cyanogen besides red, green, and blue, MAZENDA, 
and yellow. Switching element arrays 201a, 201b, and 201c arrange plurality and several need pixel 
minutes, for example, 1000 pieces, for the above-mentioned switching element to one dimension in the 
perpendicular direction to space, and, thereby, constitute the light valve, respectively. 
[0076] In this projection display, incidence of the light which came out of the light sources 200a, 200b, 
and 200c of RGB each color is carried out to the optical switching element arrays 201a, 201b, and 201c, 
respectively. In addition, as for this incident angle, it is desirable that near is carried out if possible to 0, 
and it is made to carry out incidence perpendicularly so that the effect of polarization may not come out. 
The reflected light P3 from each optical switching element It is condensed by the projection lens 203 
with dichroic mirrors 202a, 202b, and 202c. The light condensed with the projection lens 203 is scanned 
with a galvanomirror 204, and is projected as a two-dimensional image on the projection screen 205. 
[0077] Thus, in this projection display, two or more optical switching elements are arranged to one 
dimension, the light of RGB is irradiated, respectively, and a two-dimensional image can be displayed 
by scanning the light after switching with 1 shaft scanner. 

[0078] Moreover, since a property can be taken out with the gestalt of this operation in the location as 
for which light carries out incidence perpendicularly to a component while being able to perform about 
1,000 to 1 display of high contrast, since the reflection factor of low reflex time can be made and the 
reflection factor of high reflex time can be made into 70% or more 0.1% or less, in case optical system is 
constructed, it is not necessary to carry out polarization etc. to consideration, and a configuration is easy. 

[0079] Although the gestalt of operation was mentioned above and this invention was explained, this 
invention is not limited to the gestalt and modification of the above-mentioned implementation, and is 
variously deformable. For example, although the gestalt of the above-mentioned implementation 
explained the display of a configuration of scanning a single dimension array-like light valve, using 
laser as the light source, as shown in drawing 19 , it can also consider as the configuration which 
irradiates the light from the source 207 of the white light at the optical switching device 206 arranged in 
the shape of-dimensional [ 2 ], and displays an image on the projection screen 208. 
[0080] Moreover, although the gestalt of the above-mentioned implementation explained the example 
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which uses a glass substrate as a substrate, it considers as the paper-like display using the substrate 209 
which has flexibility with a thickness of less than 2mm (it is flexible), and you may enable it to see an 
image by accepting reality, as shown in drawing 20 . 

[0081] Moreover, with the gestalt of the above-mentioned implementation, although the light source of 
RGB each color was used, it may be made to perform color display using a color filter. In that case, as 
shown in drawing 21 , the optical switching element 100 which used the above-mentioned optical 
multilayer-structure object for one field 1 1 OA of a substrate 1 10 is arranged, and color filters 120R, 
120G, and 120B can be formed in field 1 1 0B of another side. Moreover, it is also possible to form an 
antireflection film 130 in field 1 1 0B of another side of this substrate 110. 

[0082] Furthermore, although the gestalt of the above-mentioned implementation explained the example 
which used the optical multilayer-structure object of this invention for the display, it is also possible to 
apply also to various devices [, such as optical printers other than a display, ], such as to use for an 
optical printer, for example, and for the image to a photosensitive drum to draw, and to carry out ****. 
[0083] 

[Effect of the Invention] Since the modulation was applied to incident light from the substrate side 
according to an optical multilayer-structure object and an optical switching element according to claim 
24 given in any 1 term of claim 1 thru/or claim 23 as explained above, the substrate itself can serve as 
the transparence protective group plate of an optical multilayer-structure object. Therefore, to a substrate 
side (side in which light carries out incidence), it becomes unnecessary to arrange another transparence 
protective group plate, and there are few reflective interfaces and they end. When forming an image 
display device using this optical multilayer-structure object or optical switching element, it becomes 
unnecessary furthermore, to be able to make a color filter etc. directly to the field of another side of a 
substrate, and to prepare the transparence protective group plate in which the color filter was formed, as 
another components. Moreover, since light does not carry out incidence of the protection member by the 
side of the 2nd [ of an optical multilayer-structure object ] layer, it does not need to be a transparence 
substrate, an opaque ingredient, for example, a cheap metal plate etc., is sufficient as it, and it may 
arrange what kind of thing. 

[0084] And since the configuration is easy, it is more easily [ than the complicated three-dimensional 
structures, such as diffraction-grating structures, such as GLV, and DMD, ] producible. Moreover, 
although GLV needs six grid-like ribbons for one pixel, since it ends with the above-mentioned optical 
multilayer-structure object one, a configuration is able to produce small simply. Moreover, the 1st layer, 
2nd layer, and 3rd layer can be used as an antireflection film on a substrate by losing the gap section by 
considering as the structure which touches in this order. 

[0085] Furthermore, since the thing of the narrow-band transparency filter of the structure which 
sandwiched the gap section by the metal thin film or the reflecting layer, i.e., the Fabry-Perot type, is an 
essentially different thing, the above-mentioned optical multilayer-structure object can make bandwidth 
of the low reflexogenic zone large. Therefore, it is possible to take the comparatively large margin of the 
thickness management at the time of manufacture, and the degree of freedom of a design increases. 
[0086] Since the 3rd layer has especially the thickness of extent which does not penetrate light according 
to the optical multilayer-structure object according to claim 5, incident light is absorbed by the 3rd layer 
in low reflex time, and a fear of the stray light etc. occurring disappears. 

[0087] According to the optical multilayer-structure object according to claim 6, especially the refractive 
index of a substrate Moreover, nS, the refractive index of the 1st layer — the complex index of refraction 
of nl and the 2nd layer — N2 (=n2-i-k2 — ) n2 A refractive index and k2 When an extinction coefficient 
and i set complex index of refraction of an imaginary unit and the 3rd layer to N3 (an extinction 
coefficient and i are [ =n3-i-k3 and n3 ] an imaginary unit for a refractive index and k3), Since it 
constituted so that these might fulfill specific conditions, the amount of the reflection of light which 
carried out incidence by changing the magnitude of the gap section, transparency, or absorption can be 
changed. With an easy configuration Especially, also, for example in light fields, such as 550 etc.nm, the 
reflection factor of low reflex time can be made to 0, and the reflection factor of high reflex time can 
almost be made into 70% or more. Therefore, about 1000 to 1 display of high contrast is realizable. 
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Furthermore, the complex index of refraction N2 of the 2nd layer and the 3rd layer and N3 If it is the 
value with which are satisfied of some conditions, since it is good, the degree of freedom of selection of 
an ingredient will become large. 

[0088] Since the optical property of the 2nd layer is made equal to the optical property of the 3rd layer 
and the 2nd layer is especially omitted according to the optical multilayer-structure object according to 
claim 7, structure and a manufacture process can be simplified more. 

[0089] in addition — since it was made to change the optical magnitude of the gap section especially 
binary -wise between lambda/lambda/4 of odd times, and even times 4, or continuously according to the 
optical multilayer-structure object according to claim 9 — the successive range for moving part - at most 
— it becomes M lambda/2" and the high-speed response of level is attained for 10ns. Therefore, when 
using as a light valve of a display application, it can realize with the easy configuration of a one 
dimensional array. 

[0090] Moreover, according to the image display device given in any 1 term of claim 25 thru/or claim 
27 Since the optical switching element of this invention is arranged to-dimensional [ 1 ] or two- 
dimensional and it was made to perform image display using the optical switching device of this- 
dimensional [ 1 ] or two-dimensional-array structure Since a property can be taken out with the location 
as for which light carries out incidence perpendicularly to a component while being able to perform the 
display of high contrast, when assembling optical system, it is not necessary to carry out polarization 
etc. to consideration, and a configuration becomes easy. 



[Translation done.] 
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9T* 9 . n, ©S«**JS-3SISIIfcSfJ 1 ©H 1 1 
30 ±H-C*»). S2©H13 4«T)1'C**®3©H14 
4*5Jt©»«J©***t»{cJ:0««Snt:i,»*. H3B 

m.m 2«q^u ssat<$©m @4«s^i 

[003 5] *r. S4tC^Lfc[fflEfiSl 2*5ai>« 
Tftfofc&KW©«£«CB. SI ©HI 1. »2© 

in 2fe«fcys3©ei 4©*n*ft©tm©*?r f 

10©*^7F5?f>^ (n, 4^ffl) 4<t5i5(C 

»««fiK*«-*5«^40 4T*c4*»r* 

40 CCT. ^TFStf*>^yB. fi«m*N 
(=n- i • k. nBSIr$. ktttSSfi^a. i BtS» 
#&) 4«I*J!3C-C*i» WUX. 2«©7F5 7*> 
Mty (air) =1. n (air) =1. ii5X<DTY% 
?if>XBy (glass ) = 1. 5 2. n (glass ) = 
1. 5 2-CftS. 

[0036] *ut>%> n, nmmmzni&mxm 1 

©ffll 1*». -}r-r7^A±© (n, . 0) m& 
10©#^TFS7*>X-C*9. <aSf*43WI) *M 
S«l»B. 05«Cml/ft:J:^K:. H$iRe (Y) iTn 
50 , 4n, * /n, 4%jS0. «P^C*s (n, * + 
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n, * ) /2n, . $Si«i ( ni • -n, * ) /2n J 
, ©PMa4&*„ CC-C. f&3©JB14©lsff4©£3: 
7F37*>Xy J (=g$/Mr*N, ( = n,-i- 

k, . n, omm. k, mmm* utmm 

fit) ) #B5©Pma©rtfliJlc*r). PHSaCDil-WK. 
J&2©S 1 3©tm©#*7F3 »*>Xy, 
®Jr$N, (=n, - i • k, . n, ttHftfe ki tt 

swsml i(ttnt*tt> ) ttb*b?zt> mom 

1 4 4#2©B 1 3 4©£l&&£7 F 5 » f y 
«». ^3©jil4<D3fc^TF5 7 jf>Xy, *>6W« 10 
LT. momi 3©KJS#JB4 4fc{t|^aKc5!7-:7' 
£18*. IB2©JI1 3©3fc^7F3?*:>Xy, KSg 
•f*. ST3©Bl 4<W6¥7FS 7f>Xy, 4#2© 
@1 3©3fc$*7F3 jr^Xy, 4tt.3U©Jill© 
PBIa*«U,-CS*H!JKffiSur05©^. SS3©B1 
44»2©B1 3i©^«3fe^TF5 9*>Xy„«. 
3l©Jf 1 1 ©PM a C9I/C. SI3© 

SI 4 43f2©ISl 3£«HMt£*7F3 » *>Xy„ 

i ©s 1 1 ©n&a to&z&tciitvzi&tttzi. 5 

K. &2©JI1 3©B/?*fc«>SC£#-C**. $3© 20 
S 1 4. KJ2©8 1 3 *Jtt«(f 1 ©Jl 1 1 ©£fifcfc£7 
F3?»>Xt*. £©£jSa>?>Siri©Jai l©n«atc* 

[0040] H5{c*}i»r. &i ©a 1 1 o&mum 

Jfn t • dt «. (n, . 0) *fc!B»t/fc*l©Hl 
l©PraU*s*>j(5£¥H4fcS (|»tt©n, ■ /n 
, ) 4#fc. r A/ 4 j (A«ASfcfe©aStiftg) 4fc 
*. JS3<D)81 4 43r2©lgl 3 4©£fifcte5t7 F 5 ? 

n>xy„#ni<z>m\ i©pm a *«*$.&©«*©* 30 

n©a*"C***»6. 91 ©81 l©^WftBUSn, 
•d, », TA/4J jyr-c**c4{c&s. 

[0 04 1]-*. B3{CwUfcJ:5H:. |B!Btg512*l 

a*#£«ctt. auojai 1. rasas 12. »2©m 

3*J&*30Ji 1 4©£i£>fc*7 F 5 9 S 
«1 0©JSJf*n, KfcBtif. 2SK*f4fc*. 
[0042] -r&toti. C©3fe^B«|Ji(* 1 -c». 3* 

1 om 1 1 tmzom 1 3 4©ra©faigs 1 2©®r# 

roj©4tttttK»Kubg4&0. *©K»#SiHffi 
fiK;Wl/#W{CttKA/4©B$K»J^H4ft*. -5 40 
*D. fflfi§£ roj 4 TA/4J 4©H-CBjgCi-r*C 
4-P. fta©<t5{CJg«$«: roj 4 T7 0%J «±4 

s. nmtapi 2 ©*t 3*01^4 fitafoica. mil 

OtoA^lOBl l©^^©4>ft<4fe-55r4. $2 
©Bl 34»«fct;»3©)ll 4©5%©^>&< 4*,-*4 
K. 4>fc< 4fc-8Bk: J TO (Indium-Tin Oxide) (n 

=2. 0 ) xzvmmnmzsib. tm^c^mm 
■tztii:o-mm*.t>iiz. wmwR*. ito© 
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•®^-C&»TZ>. tfc#o*\ »1©®1 1. HI2©® 
1 2 *J<fc #3 ©» 1 4©^SS*?7 F 5 ? 
gfil0©##7F3 7*>X (n, 43ffi) 4&*J; 
5JCSl©ai l©m^»4C4*!'C*S. 
[0 03 7] COJ:9tC. »3©ai4©^7FS? 
*>Xy, 4JS2©IB1 SCi&TTFSyiOXy, 4 
»1©«1 l©*^8«W$tttC*#r4P3!!lla*^ 

3©®1 4©3£3*7 FS^VXy, a ©WflT 
[0 0 3 8 3 *>;!P*&tt*Slfcf fc»©. »3©B1 4 

2 ©a 1 3 ommLomwA. < 4 ) © 

J:5«caS. fit. 8H©*5t3E»*^ofc»^C<i8 

<e-rsc4rai3©Bi 4. ^2©@i3*$j:o^i 

©«1 l©^«3e^TF5-?*>X!6in, ICS^TSC 
44>&*©r. St (4) *%±{Cj»fcS«<-CfeAUJS 

^<>**c4*>^. s (4) i&mic-rtmv*>tnt 

[0039] 
[»4] 



liip. WHtZ* (SnO, ) (n = 2. 0) . SftS^ 
(ZnO) (n = 2. 0) *6«**>©-Ct>J:t». 
[0 04 3] 4C5T. ±IK (4) K:fcV>-C 

tt, ^2©»1 30%%Wmtfi$t3<Dlgl 4©3fe?« 

3{C*Jt>-C»2©S 1 3*fctB5Stl-C^4«^«:*fc 

H5©##7F5 ?f >X^r^A-C». S3 
©B14©^7F3 **>Xy, *i»l©)il 1©R 
*a±K*^«^K«^^*. 
[ 0 0 4 4 ) C © «£ 9 ft#^BttStt©#f4©ffi*£ 
i**4L-C«. ±IE©J:5«*W!j*«afh«J:<. * 
©»£©a*S^>. H7tt. SSI 0*«S i O, . 

si©ai i#Tio, -c*-s»^©0i©jai 1©* 

aatcffi^) 4. »2©lil3^J:^3©B144l/ 

-cffli^ *satm©*?7 f s ^ * >x («ayi»r* 

4?Sfffl) 4*^*>*-C*bft:fe©-C**. B7©ftg 
(*R) a©rt{W©«»4JHS©tm4*i(i*^n« 

±a©*^^JB««»4*3gT-5iSff-*»mo*>*. 3U 

tt*©-f54*-rt.©-C*S. (5f*J. 

#ftB. Pal1k ©*iUfl%ffl^'Cl>* (E.D. Palllc, Ha 

ndbook of Optical Constants of Solids, Academic Pr 

ess ) . 
[0045] 
[«1] 
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n (550mn) 


k <550nra) 


dun) 


SB30J1 


C 


L84 


0.443 




%V»M 


W 


3.24 


2.49 


10.3 


DUMB 




1 


0 


0/138 




TiQ 2 


2.40 


0 


50J2 




SiO, 


1,46 


0 


N/A 



[0046] ccm Sfii o^tr**-? (s 
o, > % miomi lit/rTio, a. mmi2± io 

l/T£fUg (n = l. 0 0) , m2<om \ 3<tLT*> 
^7">B. »3(DB14<!:Ur*-7K>®4ffil^ 
#-#>JI*6&*S&3(Z>J814ti; ±ftb1t£5tc% 

*^iK^mm>mm&&*z>&, cc-c«3oo n 

m&l±tUX\,>Z. m3<om\ 4<D*7->}< 

>»O&##10 0nm. 30 0nm:fcJ:tf+#Km> 

a8fc*^J:^K:. &/?3 0 0 nm"Ctt+»«C 

ftfc, H8(C*tvc> ffi&8Att®J¥l OOnmCDi© 20 
fl»8BttKS3 0 0nm<D^ *LTfll3B8C 

[0 04 7] 139^ C<D<fc5&t8«^ A8t3fc©&g 
<B*itf&g550nm> £J^*±0BB»*$/5 aU- 
ffl) % *S9Btt*^KJ¥3&i U/4j (138nm) 



0%, ES««f»7 3%OK»^S^LrC>S. * 

hi o«. wmm^m^r 

46 (S«10<Z>®Sr30 

cn«c»tr, hi i«. i&E&mv&m&r f 

*»>XB:g«l 0<DJBSr*fcJ»t,TC>ftO # 

[0 04 8] ft*, 07<c^tyt«atmcwfe^TF5 

v*>* <8$®ifr*^ffi) iPhftfrZZWC, 02 

[oo4 9]*2« > ±ies (4) {c^r^drti 
332 ©»i 3©*^mtt^3©ai 
4©36^^^ttfc^t,< vxm2<om izzmufcft 

[0050] 
[IE2] 







n (550nm) 


k (550mn) 


Of* (cm) 


mom 


Si 


4.04 


OJ 


30OSU: 




*» 


N/A 


N/A 


N/A 






I 


0 


0/138 


m\<om 


TiO, 


2.40 


0 


59.0 




Slp2 


1.46 


0 


N/A 



[0 05 1 ] CCtHt. S«l OiUTi'*-? (S i 

o, ) . mi om lti/cno, m. f&tmizt 

LXSSUa (n= 1. 00) 4JB<,»fcC4«&l©CFJ4 
faia-C****, J&2©H1 3*£WU JB3©H144 40 

brvvav (si) tsa«JBi»-ct*s. H7*»e,#*> 

$T$4$ffi)tt v S«. TiO, H*>6.ft5®l©Sl 

{ 0 0 5 2 ] H 1 2 tt. «C*t,fc#»fcr. Alt*© 
(l»itStfi5 5 0nm) &gS**i©M«R*i'5 * 
U-J/a>UftJS***f<>©"C**. CCT, fflmi 
2A»fflBI6Bl 2 (SfiUI) ©#?M/S# roj (fiS 
Stffl) . ftlSl 2Btt^ESJ?*UA/4j (138n 

m) <*5mm> ©«id<D8&e**vt*ift(/r»«. so 



HI 2*P6#A»£<fc5tC. Stmfi5 5 0nmr» fiJK 
»fl$tt0. 2fc. &EI*l$«7 6%©gJ«#tt&iRl/t 

[0053] *HS6©JBffi©3t^^^«3i{* 1 ». 

1 0 9!Kp£**A8* 3 i*. HKSU 1 2 4>*NKlc*ft 3 

*. A/4©i!HBHa4A/4©ft£rt8 (0*£&) 4© 

m (MU& rA/4j 4 roj 4©ni) r, 2mvh 
sw. aia^KttiRjR©a^b3-i*sfe©t?*s. 

[0054] C©^5(C*IH6©^»T«. S«10fiJ 
*6©Alf:fcfc£i84*W*J:9«:t/fc©T?. SSI 0 

m#mmwm 1 ©aw«s»«4**as c 4 # 

r#*J:5tc«cS. UfeW-j-c. SSI OfiJ (3fc*»AS* 

-raw) tcsij©3^ffs^fi«rs«-ra ! £:«a^a<& 
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1 0<Dtfcti<offiK.ti7-y 4 A>Z-t3:£&i8&fM&tt 

b«®«: i ©»2©e 1 4im>m®mm. ^awl 

*U3fflft£jg«fr <!r©J:5fcfc©*EB 

[ 0 0 5 5 ] fl|*.«5 5 0 n m&<!r©nj&5eaisl 
<5E8fi3©K$mj&iro. SJgpWI^DS 
1***7 0%feLhi-r4ci*i-Ct5<D"C. 10 00& 
lgg©K=»>h7* V® 1 ? i Z7l>-4i&mtoX'3> 
S. »flWgS*r**©-C, GLV)4i*©@W 

tef-mm+DUDttzom* 3 3s&bks jt 0 tsgcc 

fm-r*C<t*»-C**. *fc, GLVttlo©tf 

<c e *©«*#© sk^jw^-c** *i v $2m<m® 

f A/2 J T&Sfcib. 10ns U^OSaj&lf 
^<bl/Cffl<,>*J&£«:fct. Sj^DJ:5(ci;X7nrU-f© 
1 0 0 5 6 ] H«C. *Htt©JB»ffl*^Bffl®»l 

isK»&^)at8ia*5«®TSw,fc-»s©$i5^jas 

tt$Sfcf«cg&at>©-C*Sfc«>, te£»^©fgJ^$£ 

t£*j-cs*. i^-c, s?fP^©K^wffl©-7 

[0057] tic. *$m<mmx\x. ip2©si3*j 
*um3 ©b 1 4ommvT&tti>z&#*m&?%tfL 
•c**ie«i<,>fc«>, *tt4©aft©afta*ij£<&.5. 3 
sr3©ai 4tJ36*aa[tfti>gtt©j?3*wr 

4©t> ^5g3^CteurA««B»3©S14fc»iR 
[0058] ftLh© J: 5 te. ^lrt©^fi$©^^B« 

too5 9] imami ate, ±m#&mmi 

tc*$VZfSmi>l 2©**3&iiMb3tt5&«© : RfcW 
1 0 0 6 0 ] H 1 3» v »S^KJ:»)^^«J5fl£% 

&S« 1 0 ©Jt©2T 1 ©a 1 1 (DfiMlcZtiZhmx.tt 
TA-5-9A*>6£$«ffil 6 a. 16a*SW-5<!:« 

«c. »2©Bi3*»j:c;»3©jii4*mas^'; 

3 V(Si,N ( ) *>*>&*$8<*l 6KJ:93t»L. 
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C©2*H* 1 5 ©fcfi 18a. 18a fcftfa-r *figfc 
«1il6b. 1 8b%JBfiEUcfe©r*S. 
[006 1] C©*^*»«Jgfl:r tt. «ff 1 6a. 1 
6afe«tDtSSl 8 b. 1 8 b^SEajftfCfciSflr 
^■C4Dfc»«?|*{CJ:or. BII«SP12©3fe?|»? 

*. WI*K ta/4 j ro j t©ra. »si>tt r a 
/4j i r a/2 j t<mx2m)K.mmz.&. % 

alv SSI 6a. 1 8 a, «Sl 8 b, 1 6 b^©8E 
*?***ffi©iiffl-ea$SWfcgft;*-tf. A3tt,fc3fe© 

sst. gu<«aaa*i,>ttRitm>«*;i*fcw (r* 

[0062] 3e^B«®**»msi-cggttT5 6©i 
l/TB. *©te, a i 44sj:tfH l StcjUisltHmcJ: 
^tWO. Bl4fc*Lfc3&^B1*ji&ltt. 
&2« 1 0 ©±©31 1 ©Jf 1 1 ±fcfl*.tf I TO (indl 
iro-Tin Oxide) *6**3W»mSl 7a*SW34# 
tc. »2©®1 3teJt^3©JB14*35««ak:®fiS 
U C©3I2©J81 3*J«fcC«f3©ai4©i1.SK:0C 

< i Tofrhttzmmmmmi i bzmitbox-to 
s. 

[0063] cox&mmmxtt. &mmmmi i 
a . i7b fa^©s£Eaamtc «t saan-c^ t^^ss i 

[ 0 0 6 4 ] B 1 5 KwL/dfe^^S«®«rCtt. 0 1 

3©7e^^«fi»©a§?aiiiBii7a©fttoo«:. m 

Stt©*S^l©@l 14LtmaiTOftf©Bffl 
ft¥i®J*l*l8*El,fcfc©-C**. 
[0065] ft^BfcjSflaOlB&tt. C © J; ^ 

znnnz, n*3tmtiz. si e <a) . <b) « 
mhm^xtinmimimbic^xhi. c<o% 
5&mm&#ci*> ^3©ai4©±R:Hii«*#t-s 

(Co) &£©S8tt#8*»6*satlJB4 0j& 
tttfS4^«:S«l 0©T»KSianY*4 l*S»^te 
fe©-C*»). COmm^-l A>4 *7<DW) I & 

itc«t o . 0&ss 1 2 ©ra»*W^.« r a/4 j (Hi 
6 (A) ) <!: TO j (HI 8 (B) > i©rat?«J0S 

[0066] OfcX-r 7?>ygg)Hl 7tt. ±13* 

3*£JH8£{* i */gi>fc3fc* > f>mm. 10 0©* 

fc©r*S. -f y 1 0 0 tt. ft 
*tf#5**>S>&*»fil 1 0_bK&aJ[ (H-CB41S) 
©36X v 1 0 0 A~ 1 0 0 D «r-*5cT U 

-/^KffiiiLfcfe©^**. i ;*7ctcis&-r. 2 
8a 1 0 om s« 1 1 o©-#©a©-#ifij (jr^- 

S?>J*ISJ) K»r.-CWAtf IT/OBI 1 lAiTiO, 
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Hi I 1 BitfJtMftSiftTt**. C© I TORI 1 1 A 
AT i 0, HI 1 1 Btifi. Jitsmmi&tcisttzm 

[006 7]gfil 10±KB. ITOKlllAfcJ: 
tfg<fc*--f$Ri 1 I Btc*ft/tS£f *#i*ik:. 

<w) hi i 3#KH)*tva>*. * 
>yz.7~>mi 1 3<wH»{ctt % (c> si i 

4*JE8i*fva,>S. C*l&j»>^f->Sl 1 3*$<fc 
CX*-*>Bl 1 4*s±R£te©j&S8©3f|2©Sl 3fc 

<tvj&3©iai 4tc**i?m&tz. t i o, mi i 

lBt*>ifzr>mi 1 3i©WJtCB. Z4<,9->V 

sbi i 2#att6*va>*. rami i 2©#s£rj? 

tt. A#fefe©«g ( A = 5 5 0 n m) JC*K,TB. MX. 
«TA/4j ( 1 3 8 nm) t TOj t<D®vmtr& 

[ 0 0 6 8 ] 3fc* -f y ? > yjR^- 1 0 0 A ~ 1 0 0 D 
It. 0J*.«ITOHl 1 lA*sHZff>tf^>m 1 
3 ^©SEE|«inK:«ta«a^r^bfc»S?|^R:j:-, 

ro j 4©si-cejf>§*s. 01 7-trtt. 

y^lOOA. 1 OOCtflilSSl 2# l"Oj ©t/WS 

B. 10 0D*i|Saiai2*JrA/4j©««(T&t) 
*J. BSHttS) ITOHl 1 1 

A*s&V9>i/7.?>mi 1 3 £. SffHlttlgS (H^ 
tf-T) t«:j:9. *»9l© rjB&^&j p*** *!?<,» 

[006 9] C©3t^^tr^>^S®l 0 0-CB, IT 
OH 11 1 A*8ttlt,-C$a*0V£t,. M2©»13 
K«jfrr$4i>yX7 i >Hl 1 3KIiU+12VOI 
E*e«B^Si. *©aa^{CJ:f) I TOJgl 1 lAi 
*>{fZf>m\ 1 3 t©HJc#m3l;*j*»26£u HI 
7-C«^^7^>y^lOOA. 100C©J:^K 
Sri©Sifl2©J§£#»9t,. WBS51 1 2*t TOj 
©tflBifcS. C©ttJTCK. AStifcPt B±ffl*S« 
&{**»jliU H(cSB3©«14KSfJErr£*;~»K>« 
1 14fcRfti*4i*. 

[ 0 0 7 0 ] m2©@S9©^9«Bl 0 6*» 
143-ttS<a*0V«C-f $£. TaN, Hi 02£ 1 TO 
HI 0 6 £©KI©#t83|##&< &•) . S 1 4-CI**X 
-f»^>^*^l 0 0B. lO0D©«k^«C»l©Si 
»2©H4©ia*JfBiat,T > R9R&1 2ifi r^/4 J © 

tt»±&*. £©t*jg-ctt, a#*p, esusn. fi 

ItifeP, tfiZ. 

[0 07 1 ] C©J:^{Clx-C. *Sft©^»-Ctt. 
-f s yjR-?- 1 OOA~lO0D&*(Cte(,>-C. AS* 
#P, *»S^KJ:r)|i8l»a5*2<lK:W»)S*.*C4{c 

©2<iK^»3^Tmoffi-rci*5T8r^. «ja&. 
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©<t 5 tclBHRS5©*3 <**iiHWK:g<t<* tt* C i KJ; 
0, AlfcfcP. fcKWtf&UttSbfceSWfcP, 

[007 2 J Cflfc3fcX>f ?*>y$*l OOA-1 0 
0D"CB. pnHMrottfrtt< , CI*&&&l4at#. * 
#<TfcA3fcfe© TA/2 (*&l>f*A/4) J SK? 

it§aa*j i o n sgKK+#»$i-c**. 
io [0073) jp^r. ^ntftD^arcB, l e*-te;Mc 

[0074) (me&wmm ® 1 sb. ±s#x-r * 

^>^«S 1 0 0 l/T, 

>^n ^* ^ a ^ * y u ©«5S*ar «>©t* 

5. CCtTtt. 3t^^^?>f3R^100A-l 0 0D 

20 rs. 

(00 75) CO^a^^a^^-f^^U^JJ, * 
(R) . * <G) . * (B> S&©U— !f*>5&*3fcffl 
200a. 200b. 2 0 0 c £. SjfeSK«tSl,ra 
W6hfe*x-{ 7 f>^7U^2 0 1a. 20 1 
b. 201c. #On-( ?*3 7-20 2a. 202 
b. 202c. ^ny*fi/ s >l/>X203, 

ttttttc^v 55-204 *«{:cmw^ * y 

->2 0 5*«Art,>*. 44a. 3 MSB. ». # 
©». W>. -fia-iUfe,tl,>. 
30 ^Vi/SfrfTU-f 2 0 1 a. 20 1 b. 20 1 c«<t 

mem ^gesjs^. m« 1 o o o s* 1 

[0076] CC^O^x^aWwXyM-CB. 
RGBSfe©*Sl2 0 0a > 200b. 200c4»6tB 
W6tt. -e#i^t«fe^^?^>^^rW-<2 0 1 a. 
20 1b. 20 lctCAJBStl*. <t*». C©AS*ftB 
<i*©^B*iT«:«,><):5«c. Otcfi< m& 

>* r S^6©SW*P J tt. *-f*cU»*55-2 
02a. 202b. 2 02 cKj:0^ny*^J/a>U 
>X2 0 3fcft3tsni. ^ayx?J/a>U>X20 
3^6S4iyt3tB. ^/^5 5^2 0 4{CJ:0X4 ! 
+ >Sn. »«^^';->2 0 5±{C2yC7E©iifll4L/ 

[007 7] C©«fc^JC. CC^O^x^t/a^^X 
«»ffl©^ ^ ? ? > 1 *tcKE 

50 ^ltt^ + t^KiDjESfrSCiKJl-j-C, 2%5c 
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[007 8] 4fc, *m<D&®V\t> &&m®lxX 
mo. 1%«T. mmm<D&M$>k7 OH&Lkkt 
*C4#-Cfc£©'C > 1, 000»lSg©iS3>h^ 
^©31^4*75 C4#"C**4&K t iR*K:*fl,-C3fc 
fliUfitcASff S&a-cfcttifflf C 4*st*-5©'C. 

[0079] &.±$m<mm*mi x*3mzmibit 

6©-CBft<, a^^pJtfrC**. (HO. ±1^56 

ttfyfex-/ 9 9->y«g2 o 6{cefe5ea§2 o 7*6© 

M8 0 * •/ - > 2 0 8 <CB»©^m£tT 5 

afiS4-r*e4Vc**. 

[0 08 0] Sfc. J:^ttffl*flSr». S®4l/TT* 

/t^StC, WAt«S$2mmfetrt©*tttt%#r4 20 
U+ts7Att) 2 0 9%ffl^fc^-A-tt©f ^ 
*u-f4U a««c<fc<>il«*j|*c4*s-css,fc5«: 

[0 08 1] Sfc, ±IB^i6©»)»rtt. RGB&fe© 
2 l«C^l,fc<fc5«:. 3&1 10©-#©®1 10A«C 

±B.m$>mmm»zm\.>*3tz a * 1 o o 

4ffi8U <&£©M1 1 0BK*5-7-/^ir-l 2 0 
R. 12 0G. 12 0B*#SW£«fc5(CT*C£*$-C 30 
#•5. C©S«1 1 0©ffi^T©ffil 1 OBtc, H 
WHrihH 1 3 0 *KW*C 4 fcnJfc-C**. 
[ 0 0 8 2 ] M*C. _h§BHife©««rca. ^»W©3fc? 

[0083] 

m2 3©t>Ttl*> 1 £K!E«©#5i£J8fflJi#jBj;CF 40 
tS*S2 4 ieiS©5fcX A » KJ:ftB> SKM 

*>6©AJ»*fc!SSB**tfSJ:5Kl,;fc©T:. 

*J3t^satjg»©ai!a«asig4*ft* c 4*j-c# * 
^ttft*. uc#^r. ssm (3fe6»A«-r5ffli) * 
«9©sw^^tt*ssr ■s^j&ift < <t o . ssmas 

#4>ft<Tfck. C©jfc££««Ji&*fcB* 

KB. 2fi©ffe#©fflfc#-5--:?.f;L'*-ft4'4e£ff 
9iitK:4**-e&. »=7-y 4A,*-*&mi,icm& 

g&fi^m&iomt-f ft*, afc, 50 
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*^?®»@<*©8r 2 ©@{B©£g§fWt;t, 3fe#AS*L 
ft^©-caws«r*s<i»<sft<. TOBtttitk 9i 
*«3HSft^Si«ft 4~et> J: < . 4*© J: 5 ft fc©*lEB 

[0084] L.*t>, «fiS*JB#r*S©r, GLVft 
4©@fftt^«^DMDfti'©1^lft 3:X7C*jfi«fc «3 
fcSlfcffS^-Stt^TtS. *fc. GLVBlo© 
trift;Kc8*©ttTtt©'M>*s<i®r*6*«. ±§B 
©^*^li«ii»rcBl*t?»tf©-C. «flE*ffim-C* 

fiS*ft< ty-CgfiLhtCJUl ©B. SJ2©JgfcJ:0<S»3© 
B*C©Ii-C«^i«IJi4T5C4K:j:0, EWEfotB 

[0085] ik. tmon&mmimtt., wm®% 
mmmpmifsx&ArKimvmbiGmy 4 

•Tftto^ 7 y :/ »/ — •< d- :/©fc©4 B#affKCg 
ft*fc©T**fc*. ffiK»£©?&Jgt*i*J£<'r*C4 

[ 0 0 8 6 ] »K. 8R«3Isett©j&^B«SWc J: 

»3©SB**asjatft«,»8«©js3*wr*© 

■C. (S5li«Ftcfcl>-CA«i6»J«f3©S«C»lRSn, iS 
36ft 4**16^^ *<C«Bft < ft*. 
[ 0 0 8 7 ] »IC. a*^8EiS©*^Jl«tiS 
f^tcJrnB. Sfi©HKr**n, . ®l©JS©@»f^ 
n, . 82©8©185RJa$f*4N, ( = n, -i ■ 
k, . n, BJSHf^. k, Br3g^». iBdSKm 
(4) . $3©S©1g3ya!!f$4N, ( = n, - i • 

k, . n, mmm> k, im&om. iB^sm 
a> ) 4r*4t. cn6^s©ffeft4j9fc-rj:5K 

«teSLfc©r. HBS»©*a3£!&kSi*SC4fcJ: 
0. A«l/te3fe©S«. aaffiL<B»iR©S*^tS 
1*4C4*irt. fiMUftfiUfrC. #KW^.B5 5 0nm 
ft4'©pJ«36ffilS{cte^-Cfc. <SEW^©HM^*»4' 

o. ftmtm>mtm*7 o%vLhttzctifi-c$ 

*>. LttifiiX. 1 0 00»lga©S3>h^^h© 
?-fX?"W*§g3iiiJfifrC*S. <*6K, »2©»teJ: 
cm3©H©ffl^BWf^N, . N, B<&*5fctt*i9£T 

*»e*tnjai»tob. t*«©aw©i4S56sa:< ft 

[ 0 0 8 8 ] #(c. 8&sra7iB8©3fc¥£Bf8Sf*«:<i: 

nB. »2©a©*^flwi4*^3©ja©«?#rt$i4«c 
^c<L-c»2©a*«nsi/-ci,>s©r. «s<>sjs^ 

[0089] tO*T. ^K. H*3B9IB*S©*^^B» 
g»{cJ:^B. BB68a5©3t^ft^tS4X/4©^a 
te4 A /4 ©«»[&4 ©la-C 2 fgft* *t >B»tt»K:S 

{ts^^jc^mt/fc©^. ^iia^^tmHfciir* 

TA/2 J 4ft0. 10ns WOlV&mbgifiamK. 

fti. .k-5-c. f £ ^^^P^ffia©5-/h^;^4b-c 
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CO 00 0 J ?«#3S2 5&<,>L/§93RJB2 7©l,>r 
^9?>^^1^5n*W*2^tCE5dU C©1 



HKtgBft* FA/4 j ©it©l*j£*^»rffiei-C;&*. 

[B2 3 a 1 tC^tfc3fc|t^fllffi«:©lfflK8ftW To j 
©£ *©«JS*3rr KffiBT? A S. 

[193 ] B 1 <c*Cfc*££JI«ji#«:. ASflS®-C* 
*«fi*jS«"CSU. 8!l©Jf£SJJ§. 8f3©Jt*g 
T8iL-"C> HI 4«a»©)8l?t^L,fc»iffi|g-C4>5. 

tB4] B2K*t,fc#££;B»gfc* l AHillTC* 
*»fc*£ST3lU SBl©JB*ftid8. SH3©14* 
THiUT. @ 2 £ Jt jJ»©IB|:-C^ b fc»f ffiBC* 4 . 

[H5] 3fc^TF5 7*>X^Yr^A±-c. n, © 
ffl»**J«-3«Wtt* 1 ©H#. 94T#* A±© ( n 

» . o) ®& mm<»%&TV5v$>zy tm&im 

[as i a i <DK?$®mm#<D$d&wzmM-c3> 
z. 

ca7 ) a i K7jkLtc*fr&mmmic*5\,>-cmiRis 

iO, . &l©JB*TiO, KJ:»)^fiEUfcJS^©ai 
©36?r F 5 ? do* ifc^bttt^B-C**. * 



10 



20 



30 



#582 00 3-2 3 3 02 4 
20 

[08] ftlK9bfcMIRlC-3t»-C. *3©!©ft- 
#>B©KJP*1 OOnm. 30 Onmfc.* 

t,^{c^kStifc»^©*h-ehKo^Tffi5Sl«© 
sw^ttistar**. 
a o 3 & i fcwLMMWD5Mtttt**?a-c* 

o 

a i o ] m<ommm<KK»r f 5 * 
ata-c**. 

1 1 3 a9©a©«si«©*?r f 5 * 
&-ra-c*s. 
a 1 2 j ^2tcmufc#fijw©s«i($jt%^rB-c» 

'0 

a 1 3 1 K^mmmtmrnmc zmm&z®. 

Wr*fce&©»iffiBtf**. 

a 1 4 j *&mmm&vtb&mc ahmwaixm 

*8iWr-5te«>©WEa-C**. 

a 1 5 } *&mtom#mmsiuc zzmm<m$} 

B 1 7 3 3fe* y f->^SS©-0f©«fiS*^^B-C 

a 1 8 ] ^ *^ w©-a©fci$££TBr*s. 
a 1 9 ] ?a ^^i/^ffica^ta-c**. 

B2 0 ] X^U-fCflUSB-C**. 
B2 1 1 ^^^©SfcKteWflfc&TB-C* 
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